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(54) [ffcgH©£*M ^<ttUDWB£t& 



(57) [fSfc] 




(b) K3 ,e 




(2) 

1 

mm2 ) mm i tm<Dm&wnmm<DmniTmt 

iuf BIBftfll©!*! 2 ««fc#£#ab:£fli&» 0 rSf 2 

imm 4 3 mm 1 fat£©sji^Jgg©ii®?r£ie 20 

itfBIEfaii©3l2fifii£&Ml<fg 1 «8tc#£fllSJbT 

mmb ] am 1 iB*©$Biii*§£»©S8g#&K 
«&fsi2rsi$i©^ 2 , * s aww 4 wtif l,h 1 «Mt 

US BffifaM©® 1 , W 3 RO'm 4 2 
1, 12 SCf^ 4 L-m 3 

fufBi3i^M©is 1,^2 son 3 isfwMigt 4 mm 
Kfwnti4 ^u^jv h&i&rr sxat, 

c i £#it i I* £M B a B il^g©K3im 

[ft^as ] if^2ietSs©ig B i^SB©i^#ffiic 

SifSSSB^l 0^TF©7"u?;i/hft£W? *. 
[fS*3! 9 ] 3 IBa©$c B B B *^B©»tf&fc so 



mmW-l 0- 1 42 60 8 
2 

irfBHi«c##§ti/c^i ^^jvft?m««© 
fi^©®H£!f 1 7" U 5^ h -cffiiSi § -tf, iSfBH 2 
K#^S tifcS 2 7" U h vm 2 ««©jfifiS©jgS4 
IfffBfll 7b^JUf-iS&S02'7-Ug : 'jL-hT»3# 

ifiBiefSiji©^ i «^ac;m2^©ffl#ic^ B iiS*^ 
at, 

AbIEIS 1 «WK#^ § ftfcn \-iv*toY Til Mii© 
^©f&^m^u^hriBfrStf. I2«cW 

43 nfcm 2 :/ wou h rgr 2 fis«fflisfiF0igs*iiraB 

[ff^s 1 1 ] tf*S3tam©«ii«^g©tgit#£ 

kemibsoi 3 mmicmm&ijm^mmbxm 3 

frt BBBf&jji©® 4 w&tcmmimfr h m b -cm 4 

c 4 ft &&M l mKgm<Dwmi?&. 

mm 1 2 ] 1 1 Em>mmmmG>9mi3 

UfBI3[6]Ji{c^Sti^&< i fe-o©7l^?^ t-s&s 

nfcitnaEinjsi©^ 1 , mz, m3Rtm4&m<m» 

Itt^® 1 3 ] 1 1 ^M<D^mmynmS<DWM^ 
g3tl?cMfBIB[6]IS©mi , ^2, |3Kaf»4«Sa© 

^#trMa^Sg©Sffi*ffio 

1 5 ] mm 1 4iem©Miiii^£ig©ssii# 
fuiB^5ie)i©^ffltcs^ 5 ntcmwicmmmm 

[H*iM 1 6 ] 3g$£ 1 4IBtl©^ H ia^^a©MS^ 



3 

& 

[it*s 1 8 ] it*® i Amnvm&m^mwowm, 
i-fursr i ?U5M, hssts&rsxgi, 

iufB*£lSJI©02 fB«K^*Oje*«Sft*|Rj* 

1 9 ] mm 1 4tB«©fis^^g©sss^ 

B^BWSII©3t2 , £3£cm4fg$£ftK0$lft 
£Xg£, 

fie*Ej£Jg&©m. H3R^H4M^4^L^2M 

fjiB^sjsis©^ 1 , m 2 mim 4 mmmm vm 3 11 
ft*8BErsxg£ t 

iifB^Rjejp©^ 1 , mimm 3 gi$&]!£iStu£4 m 

[ff*«2 1 ] tt*®l 5fB®©$ B a B S|^g©»fj 

immz 2 ] it*® 1 Bmtom&nmKDWkii 

ftBSftBHtf 6 0g«±©7V^;P h^w-rs, 
C £ ^@liT§M B B B a*Sg©^S^ 

[«^2 33 tipmieiBfflym&mm&mymft 

[IS*® 2 4 3 If*® 1 8fBiK©?gJlft^B©S^£ 
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sl s Kg& $ 7* u * ;u f § nfctat tftm&wwm 
1 ««sem2 fuaoiffiesKigsiBsj^-r sag*. 

[ft*® 2 5 ] It*® 1 8 ga©^HS^S©SS^* 

SI, 1 tcse £ ft £ 5 K 7" u h *saue § n/c BtlBT^ 
KfSJf©lf? 1 ®mxm 2 fig«©)fiffi{c«SH«JB)iSif 
10 Ktc£t». 

c i *e WLtrmmmimfowk-m. 

[it*® 2 6 3 n*® 1 8tEig©fe B B ^ss©m^ 

S9ffi3^JHR©8 3 «8K3l£<&88Mrifii* £>J!#1 OTIS 

4:/b3' ; JH~£{W&X5g£ l £ECc^£r, 
c £ SSRS^SS©SBi^. 
[|»*®2 T ] ft*®2 6iBS©$ll«^Sg©SSi§# 

£fc— ocozfl'f-il YiM&O^lsf-fisY tW*Z> 
<fcSKft£StiftfltfflH^JiS©m. S2, SH3&i>*lfl 
4^©£«K$F B Ji«!tTr5iffl£. HK#tf, 
C £ £ f a^«^gg©S^^ 0 

[ii^2 8 ] tismz Qtmom^m^sommij 

^& < £ 6-0©:/ u ^ V im®? I* h £ MB £ 
»5J:5Ka3e3nfctirEiBraiS©lll. S2. 
U t 4tWS©ififi!ftciRSH*^Tejig%. ilK^tf, 
30 Ci £T ^,?g H e p^Kg©K^^ 0 

[a*^2 9 3 mMK.'pu < £ «>— 5©i»«*^-r*3e 

WIE«glBiS©^ffitcaJ^iB3E 3 4ifc*ft«aE)^!6> 6 

L r -36© 7' U- ? * h 5 #M*f WI 

*^tfjRS^^SB©ISim 

[if*® 3 o ] ffpjcJi i mw&m^&mmmmm 

K*J a ffllBieffilM. 8B*JI 1 4 £ fc Hit*® 2 9 gBSE 
©S^^BOSfi^KfclJSWffiifeSlSJS**, * 

[ff#«3 1 3 m^s i wsam&, m^ms<om^m 
©M^^ggc^^ffiicfcwatvia^sj^ffi^, -e 

[ft*S3 2 3 It*® 2 giBlgOMIIg^Sg©!?®^ 

so ctmmt?m£km&m®wm>&. 



C4) 
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m>m3 4 ] 1**112 Qmm>fssm^m09m^ 
immM3 5 ] is*ii2 Qmrnmsimmmofm^ 

Stfc*rt>T. 8nEjGMMMB«, 20 
BVfB^KfSM©!S2, &3;ft!^4«J#&3lItt,£lS 

3MH~£i&ETSXg£, 

fftB7fcgOT©H 1 , 03 &D^4M*l£MItLlff 2 & 

mmm.mm<Dm 1 , m 2 &tf sr 4 mum* l 0 3 

l9f3365l6JBS©mi. Sr2RtfS&3flBi8*gBiI,SI4ti 30 

9MH^#»&Xfl£, 
£HrtrCl £ #IS»£ -T 5jSSS5^g®«EJim 
[»*I3 7 ] ft*® 3 2IBi£©?fll*^8g©Si£:£ 

intm 3 9 ] mm 2 , 1 6 Rum^m 3 2 © 
^■rn^-JitcfB«4©?f^^ss©s@^ffiicte^ 

mmi4 0 ] «*S2, gftjRg 1 6S!>*it*S3 2© 

r. 



^mW- 1 0- 1 4260 8 
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m&Mi 1 ] noma 4E»©«aa^iiiB©»js* 

m©® 1 mmsam 2 mm&mmmz&fS&zm 
at. MK^tt, 

[»«3S4 2 ] if#S3 4i2tt©ffiy|&^g©«&& 
EH (QBE £ % -5 «fc 5 K 7 U 9 )\>V a* see s hfci«sj& 
*as%, masts, 

C £ ^#SSti-T 5 ?K a H s Smi?S©»ft£. 
[f»*S4 3 ] W*«3 4fBK©fSS^S@©l?ii^ 

tuiBTtsisM©® 3 ffigscytzmftfofr *>mf b-cm 

UtB3feSlS)S©04 {g«tc ? e*^»^a>6jiHL'Cm 
4? , U3 i ;vh£?W£Xg£. fcKfc£to. 
C £ 4ififl£?w8»©K®m 
[S»3$E4 4 ] ll*«4 3fB«©fel^^©m^ 

u^ju h ilft^j: ^ic^§nfcltlBE[^K©0 1 , 
02, 03Re;04^©£^(c?g a e B Ji^JfM1-S3lg 

[»*3i4 5 ] tt*g4 sffii<ommmwa)9mj3 

U9fr h ilHii&S «fc 5 tc^§nfcffffBlB[SjK©m 
1,112, 03®.D s ®4M^©ffi^iCjg B 3 B Jl^BKgil« 

t, 

ffilBiaiR] a ^ if £ , 

[|f*S4 8 ] U*S4 6iBK©«tS^Sa(CteH 

iriBiBr=i ii3&^> o * i>Jtm&#v h & . 

T, 
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C 4 4 T 5ffi B B B St*3lg. 
[IS*II5 0 ] §1*14 BiBlSOjRSSn^aKfe^ 
T, 

B0tBMH^^^7K¥13rS] $ ft £ . 
C 4 4 T iftg^gS. 

C 4 i T 3$tH^itg 

[IfcPB 5 2 ] M$g(4 6 Ett©iKMia38KKttr> 10 
"C, 

iflBfe B H ^^^^^ rffifaSftS. 
C 4 £#M4T5$ B B B ll^3!lK 0 
[11*315 3 ] S5jtg4 6Ett®jftMn%SKCtelr» 
T, 

C 4 £^m4T£MH B B Sm«a. 
[flt#a5 4 ] i*I4 6l3tMJISt^$IBSCfcU 

T. 

mm&zft b r «tie»eoh»jwk}k« s ftft«© 20 

fcJ3!lj£<D6E|SjII4, *ISK£tf, 

c 4 t * m&mmm, 

c 4 mm±?m&mtm&, 

1 m^m 5 e ] »*if 4 e ei©®^^^ 30 

C 4 £^41T sMiiS^m 

r, 

C 4 £ f ifSH^gig. 

[l**Ji 5 8 5 gft$g 5 4 ^©jgg&KgiSCC&lr) 40 

C 4 4 T A£g33g£, 
[1W8B5 9 ] tiMS 4IBig©^S^giCteU 

c 4 £if m i f ^s^na. 

[HOT 6 0 ] flt*g(5 5MB«UDjH»^CWC«f^ 

r, so 
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£ 4 M 4 T Sftli&nigE. 
[|»*B6 1 ] 1**^5 5ta4£©?£S^S§gKfcL> 

r, 

[H*i6 2 3 n&a* e ism©s H B B «^satcfc^ 
m&ffifomvmfamK mi, us 2. nsa&&m4®m 

©71/** r#ffi©-7>=P;l/ r 4gfc5C ££#Ifc4T 
[0 0 0 1 ] 

#-*Mii^'&ffl^-s^ B B B ^Ji'©»j»*s 
km-t* &©•?*£. 

[0 00 2] 

^T5<fc 5KiBissnfc-tS£os«4±iertsccDS«£ 

g©^J— ©HJ-5 3 4tSt=':3> rJt (contrast rati 

HKiBffiK*!£^LEi$jJ^*IS«LT:ig 1 ©jgft&fll 
3RTiSlfc«l»W)f^ f n (EL < & fgfSlfc 

t\ 0 it mfomommvtDm n ^ v v % <omn (poi ar 

mqle^BthCOV. ^mWMX\trfV9)^ hM 41* 
T6 0 ^iiBBrSjJil^ffl-C?©^^©? 1 ^ £n©# 

^i$fts©-c, ssKEfirtsa*Lr^u^he& 

[0 00 3] 

[ftl] 

in = (cos9cos(j),cos Bsin <[),sin0) 

[0004] ^.mmmTtziMmikfti-o? -t u^^n 

[0 00 5] ±IBie|fi]IS©l3fSlM«^^^r3ift^fe# 
tf> i^ttSfi 1 HCjFIM 2 F Cpolyimide)© <fc 5 ^CE 
St L T CEf 2 (a)) , ±l2|3[Dl^ffltC— ^© 7' U 5^ Jly h 



9 

ft C6> p )£WT £ , ^-©fflttl»(iiricrogpooves)*3gJ$ 

[0 00 6] 0*0, ±IB^b'>^)SB7^>^©^ 

OWlifi-fcCftliXD-^ ^llij^affl^ffl (random ph 
ase distortion) £3fctSti§L (light scattering)*#g£T 10 
Si^Kft^T. SSfv*:/W©«SB£teTi*tfS 

£0fc o 

[0007] ±tBKH*»R'r«?fca&, *jfi£*i*lTt 

[0 008] B3 Ca)B. i!S«#$ftfc!§£»£ie"fa 20 
^O^tCf^lISft&lM F*i*->(side chain)£ 

iBi^ji©s^ttB, ±iaf axv>+> o & ir» 

JVr8:£fiK0i, 0 2 )£foT£., L*U C©HKC$Jft 

&»*.»©?. H3C© 30 
K jj* S ft -5 2 ^tEMM^t t>ti 6 o 
[0 0 0 9 ] 2 %%MMtt£ 1 ^MI^ft&T^ttfiK 

i 2 ©ffiSKfcf or — £©fcg e ofcfrft* 6 

<&5. Witt. «&agj&S4 5ffir*SJ§£. -&©^ 

[0010] c©&Kfa&{i?£>^KJ:Siafii£J:*) 

oTl3ffi]JiaBT'@^a^40ft^©-e»SMtcj: 
S£g D <D : m>®U < , ffir&i)l©^ffl(c§Ta©lHip|l!& 
£ 7" u h ft ©*£ S 0 -cJ^-KSSfl^f*E 
ttf & C £ (C J; o X ? t: > 5>SK J; T38£T h mm 
ifr?>3fcftft©J: 5 iW&SWttJkr**. 
[0 0 1 1 3 

[»&«0=fc5£-r£t£H] bfrbfttth, mz<D 
tIcISfSjSB— o©7> r £*ftTf afcfcfcilSMe 

jsw*fT5©ria#i«itr*s. 2»§»© 
mmnmt «t r» s ft s u ?;i< r ft ©mb so 
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n&e^3 0£T"£Slt£iC0. 15S, 4 5ffit?ftS 

o , zf u ? jv v ft <Dfflwm h ^cmm 5 n 5 £ t » 5 

[0012] *3BWttJjaiBfii^i*»SfrSfc»©fe© , 

os©r B i©^ffia©^ 

[0013] *^©flfe©SWSi^&Igr\ Effilf 
[0 0 14] 

faM*mmK&m?hm%mmw&t> ±tBS3r§]M© 
mtcp* < £ ^-^©e*^ ; &WT§^%«&^ 
*e>jis« or-5£©y o? *»ae-r5*Jii*as 

£, &&ts. 

[0015]Sfc, $^©fi©®i,a^S©i3i»# 
ffili, S«ic^H)SJi ; l:?fM-rSMS£. ±IE^SIEJ1 
©^iBtc^NH***^ a&*iSl*> 6R3*t L-T-S© 5^ 
;Vh£&£TS*M*f«M£. **£f. 

[o 0 1 6] ttc ^wMomom^m^mm^m&yj 

[0017] j^oSSSigsit i2r&itt4WT^ 
^tt%^6feSie[^Ii^B2SnfcS«£, ±iBIH 
lSjJK©ElfilttKJ:-3-c^$hS^u^ S» 

[0018] ^SS^tci^r, ^^©7'U-^Jt/ 

ttH©^i/*JVh^©fgg. SaBl^©ii^>^ti£ 
&£„ 

[0019] 

[»ia©n«i©^«] jwt. ^ffiKK-ot^TiiftMa^ 
mm 0 r sfflicts?g-r $ . 

[002 0] *$Wj©36!EflS:tt, ^*©3teEl=I'S£a 

sate . 1 'Xmrnmicgtm § n 5 s^e^^MMic <t t 

Sf& 0 ft 1 S^f t c J; -a r s n -5 © 6 -f . 

Sf6^## Ofc^lt^H 1 ©^ -f>?i-> (mai n chai 

n)©ia?i HP%7£©m^f&i£ai:%*f6j^©iB?ij-c^ 

[ 0 0 2 1 ] M4it, P£[6J£ S^t?©#BfiB^5S© 
meje: c tS5fe©^tt?:^-r0fflT , ^.& o ±fBIS®T\ P 

-mtiMvi^n^ orsi:& s^B#*©ts^ 

[002 2] *»R(Cff&. «*3httt**<*«Je*) 
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[0 0 2 3] H^ajttv A«Ufc*'5i9>4«8aSUfi* 

r, ±ffi^fi3fcMa— so^isi Pic n«:aeac*ift s 

[ 0 0 2 5 ] 114 (c)B. -*lSHE0ia*Jft*l«I©3Sffi 

^iDjCCjgttTSM^^mS^i^Cpnnciple electrcmaqn 
eticwave: P)i^l\ Sfcil^SgfcWTS. ±iB£ 
Mei$ £ KtgUrr 4 BfSll§t& Csubo rdi na 

te electromagnetic wave: S)<tt,>5= #JBff#2 7 
B, £jKM*(principle axis: P)£¥fff 

4 -1 



10 



20 
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[0026] fcSWCtt, ±sa*«K3fctas^B*sh 

[SjHBA*t*©ffl^^tC>!tbTfil:&^[6jCC^^^i3 

^Sti§„ Xtt. ±fB*Sftt0ffi-9 0fi©«iat?^ 
1/9^1/ h ft*s«lfflr3 tl 5 C £#T £ -S 7' U ? A h f|©ff$ 
fSM&Zmz. *WBTBfil*4 0'Cffll»6h**S 

J^WB&©«SS5$ * #T 4 f a * ? >(si 1 oxane)^© 
S^ffc Cpol vme r)XB/Mt£ft (ol i gome r) T*$j£ Wft 

B, °M<D£5t£<&m^£G?Zi'V*V>$'>i-'? 
— ^ (siloxane cinnanate3"C^>S D 

[0 02 7 ] i/Dtt>V>t?- h I : 

[0 0 2 8 ] 

[{tl] 



Z - Si 



xi J 



X2 



[0 02 9] J/B4 i *>^>t^ 
[003 0] 



Mi: 



385 [ft2] 



Z - Si - (CH 2 ^ - 0 - C - CH = CH-^Q} 

0 X 




b 



xt 



b 



L X2 -I K 



[0 03 1 ] CCr\ Z = OH, CH.XttOHRtfC 

H, ©g£|j, m= 10-1.0 0, 1=1—1 1, L-OX 
Bl, K=0XB1, X, Xi, X,, Y = H, F, C 

I, CN, CF 3 , C B H Jntl , OC„, H Jntl (n=l- 40 

[0032] ±.smw.]mmw<D^i'^i\' 

h#B9 0gT&9, S^lfflii©***^*^?- 
SCitCioT, ^"U^HitiBOKSf^K/jN* 
< ft*. S?2f5Bll£Jinfffl I |HJ©36x*Ji'¥ 

^r*c£Kft-S. 50 



[0 03 3 ] 12 6 B, ^o+-9->/J>S^*©7 , Uf-Jl/ h 

Hii©^*^+"^WtxB, 7l/f;H-ftti6 OgS 
i, 5 0K(CJRjttl/«c**6St!*>-re. JJB'>o*1f>3g 

H7(a)B, 6 0atU:©^U9 : Jl'hft* 
^■f^mWM^^-^^b-fc^OX, (Siacb)B, 1 
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[0 0 3 5 ] *mi<DffiftJ}&im8tC5iiStir\,>&> 
T\ EfrJUT© * CI * 'J > * > ifitffliAM 3 nfc^TiSl 

[0 0 3 6] B8 Ca)B 4 wfamvimicMbT—m® 
t?fS$4 S ti 4 i 5 ~> a * ? 

n 7V ?■ ^ F ft B*©Mf x * ;t K «fc o TH» 3 ft 

[0 03 7] *BSWieW*S< t&tc&lt. MS U>E 
ft*- FtiSMafo*- Ft?*5. C©Kfi^- F*# 

®2$gfflll©^i^^^%#^TntfJi:U 0 

-BSI* rxgj&J i96r . x * )l ?©»¥#X < & 3 . ' 
[0 038] *^HJ©lB!&iXg©#©*iiM^EI 9 KSS 

LT7'U?;l/F#tt43ft£. COBfafrSfC. Mff3 

mm- « j; 5 k & o , xm®^^^tJiHi^M© ^ u ? 

[0 03 9] H9 Ca)ti. El^ROffiaiKjfefO-C-jE© 

h. BII9KBI««^KJ:^r*HJEI4!l«©*-f 
> (si de chain);$&& OT^AI-f 3 ftfcfrftK:/ 

\s*fr\-nwn&&&$ti* y'b^i-mtmmsntc 

x. * jM? k J: r W 5 tvz , — o© y V * JU F 6 , ft 

[0 04 0] Sfc, *HffeF3T'S, ^-f>?x->(mai 
n cha1r0fc*^5B^l/fc7l/*A< Fft©#[ni?l£Wt 
£— ^©^^Jl/FftO^jWjltRSlT., ^U^Jt/Fft 
Ei7fe©Mlf x * j|/^k A o r 3 ft S ©-CSBieit] * 

[0 04 1] *.fc, EflKKJftj&SnS^l^AFfc© 
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[0 0 4 2.]±aofcJ:5S:ElSl55S i 63iMl/r. gn 

ErsustcffMs.nfcn i ^i^a Ft, ±fam i Eft* 
tc*f r&i L/ fc#2 ei*ibsk® sss ntcm z-^u^mo 

[ 0 0 4 3 ] H 1 1 Ca)». EMU©:/!'** F 

jwatfir l fcsjfliia© u f ft #f&i t mmmfo ? n 

10 IcyjZ Y*-?? y V (twisted nematic : TN)ifo§-fe 

pi atffgjg i ^ > F (bencOlf . C 6 •=& - F © 

?KS-fe^rtt, -^©EI«JIS©7' F ft*ifi3?&^lSl 
LfcEl^JM©^' ^ F ft^[«3 i at&lolK^tf tcEiSl 3 
tifc^-teJVrifeS. 01 KcOfJ, EidjM©^^?';!/ 
F ft ^*WK© 7 W ? * h i JS^ISI KM 
[SjS^lfcE CB Celectrically controlled birefrinqen 

c^ass-i2>u**r. m i 2 ti, .-■ ooiEfiUK^aitE 

Ityfc- F-KBfllStirStflll/teiHlfllWJ^ElfiJ*- F 
20 (cEl°]§^fc/W^y v FChvbnd)^-fe;UTab4„ 
[0 044] U^L, ±I2E^XS-C-S© 7° U ^ F 
Ktf FV -f > Cmano-domain)^^-fe;PH^ 

If ft fiSc#tt^ mt & J: 5 K ft 4 . ±iHM&5*ilHltT 4 

^ > (muTti domain)ffi^-b ^©I^^S'&Ji^t" 4. 
[0 04 5 ] HI 3 Si, 0lKSi02K«©rft©a 
Mr«^d56 0S«±©7 1 U?Jl'hft*WU, * 
-^fSjT'Sl^^fECE^Jgnfcv^g 1 - F^^>©EC 

^©^EPl*H2K|g©^U^Fft73l^I^L.fc 
fe©r-$>s„ 

[ 0 0 4 6 ] H 1 3 Ca)a^H©BfffiErt?*4H 1 3 
(b)». 0ia«tc^7fJ3tlfcEl^)J82 2©H1 F^f>C 

> item i -fv 9)1 f ftaftri^jstm-r. si 1 3 
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